Let V be an n x n unitary matrix. Then V induces an automorphism Oy of Ooo and 0" . It is shown in this paper that Oy is weakly inner. Let F" be the UHF C -subalgebra of On and U be a unitary operator in the diagonal maximal abelian '-subalgebra of F" . Then the automorphism Xy of On defined by A[/(S,) = U*S, , for each generator 5, of 0" , is weakly inner. Any automorphism conjugate to either one mentioned above is also weakly inner.
Introduction
In 1977, J. Cuntz studied a class of separable simple infinite C*-algebras [3] , which are denoted by 0" 's for n = 2, 3, ... . 0" is also a crossed product of a UHF-subalgebra Fn (of 0") by a single endomorphism of Fn , scaling the trace of Fn . Since 1977 there has been a good amount of work on various properties of On . In this paper we concentrate on some automorphisms of 0" and O«, (see the definition in Section 2). Earlier works exhibited some outer automorphisms [1] , [2] , [6] , [7] . A theorem proved by Kishimoto [10] in answering a longstanding question raised in [ 11 ] by C. Lance states that an automorphism of a separable simple unital C* -algebra is inner if and only if it is universally weakly inner (see the definition in Section 2). Here we try to determine which outer automorphisms are weakly inner (see the definition in Section 2) and succeed in describing a large class of weakly inner automorphisms, containing outer automorphisms studied in [2] , [6] , [7] . The notion of weak innerness can first be found in [9] . The results are contained in Sections 3 and 4.
Notation and some lemmas
Let H be an infinite-dimensional Hilbert space. For n = 2,3,..., let {Sx, ... , S"} be n isometries on H such that (2.1) ¿5,5; = /. _ i=i Let On be the C*-algebra generated by Sx,... ,S". For n = oo let {5,}?=1 be a sequence of isometries on H such that k (2.2) ^5,5; </ for k= 1,2,.... i=i Let Ooo be the C*-algebra generated by {£,}£!. . It turns out that the definition of On for n = 1, 2, ... , oo is space free and depends only on a set of isometries satisfying (2.1) or (2.2) (see 1.12 in [3] ). These algebras are contained in every simple C*-algebra which contains an infinite projection [4] . Following the notation by Cuntz in [3] , for k = 0, 1, ... we let Wkn be the set of all k-tuples l/i,..., Jk) with ji £ {I,..., n}, for i = 1, ... , n , and W = IXo Wk with W0" = {0} . We write S0 = 1, and for p = (jx,..., jk) € W¿" we set Sfi = Sjr--Sjk and l(p) = k.
For a finite positive integer zz > 2, On has a C*-subalgebra, F" , the closed linear span of terms of the form SßS* with l(p) = l(u), which is a UHF-algebra of type n°° . Consider In 1979, Archbold studied the case zz = 2 and V = (°¿) and found Oy is outer yet weakly inner [1] . An automorphism ß of a C*-algebra A is said to be universally weakly inner if /?** on A** is inner, and ß is said to be weakly inner if there exists a faithful representation n of A such that, in identifying A and n(A), ß extends to an inner automorphism on the weak-operator -W closure n(A) . Subsequently it was shown in [6] , [7] that Oy is outer for all unitary V in C" for zz = 2, 3, ... , oo. In 1981, Kishimoto [10] resolved a longstanding question with an affirmative answer, that is, an automorphism on a separable simple unital C* -algebras is inner if and only if it is universally weakly inner. Thus the remaining question for Oy for zz = 3, ... , oo and unitary V is whether Oy 's are weakly inner. One consequence of the results in this paper is that Oy 's are all weakly inner. First we show a lemma which will lead us to a desired representation, n, of On in which a given automorphism has an inner extension to the weak-operator closure of n(On). We show that <f> is pure.
Let the GNS representation triple induced by <p be denoted by {n, K, ¿;} . We denote (;', ,j2,...,jk)
by pk for k = 0, 1, ... . For v £ Wk", v = (ix,..., ik), and n e Wf, tj = (z'i,..., i¡) with / < k , we let (z/+1.z'fc) be denoted by v\n . We observe that the following two equivalence classes are the same: [SVS*Ç], [SnS^Ç] if u\r¡ = p¡\pk or z/\z/ = pk\p¡, and hence it is denoted by (u, I). We also note that the following family of vectors in K is orthonormal, {(v, /)}, for (7i(SVl)n(S;,K, ntf^WJi) = ¿(S^S^S;,) = <V, ,i),(n,k) » for any ^,, u2 £ W. Since ||zt(^S*)¿:|| = 0 for any n, v £ W with u jí pk, k = 0, I, ... , it follows that the orthonormal family mentioned above is actually an orthonormal basis for K. For any operator T £ K, we denote T by [T,,^], where Tvl>ffk = (Tn^S^Ç, 7r(5,5^)í). Let T be an arbitrary operator in n(0")', and we may assume that T(Ç) = 7t(x)(Ç) for some x £ On. Then TvlM = (Tn^S*^, {) = 0(5",S*,x) = u^S;,/>(*)) = w(S/llS*l)w(P(x)) = w(P(x)) = (TÇ, Ç), denoted by T0i0 • Finally, we show (T*T)u¡t"k = 0 for all T £ n(0")', when (u, I) ^ (n, k). Here we may assume that T(t) = n(x)(Ç) for some x £ On . In fact, (T*T)V, "k = (ä(5"5* )ji(x)í , n(SnS;k)n(x)Z) = 0(x*^5*S,5*,x) = 0, when (v,l)¿(n,k).
Then, T*T is a scalar multiple of the identity operator for all T £ n(0")', and n(0")' consists of scalars of the identity operator. Therefore, 7t is irreducible, and <f> is pure. Q.E.D.
3.4. Remark. A different proof for some of the above <f> 's that are pure can be seen in [12] (see Proposition 3.3 in [12] ). A stronger result of pure-state extension of w is also stated in [5] (see Proposition 3.1 in [5] 
